SHELLFISH INVESTIGATION - PROGRESS REPORT #15

Decamber 9, 1948
Qffshore Crab Shedding - 1948

Regulations setting closed seasons for crab fishing in the offshore

vaters of the State were pramulgated following a public hearing July 22,

1948, Tentatively the Oregon coast was divided into two areas:

Area I = from Cascade Head north; and, Area II - from Cascade Head south,

" These areas were to be closed to commercial fishing upon two week!s notice

aftar the over-ell condition of the crabs in sach area axcesded ten psr

cent soft shell,
A set of criteria for determining over-all soft-shell condition wss

drawn up as reported in the August 6 report on Area II, Briefly these

wvere as follow:

1, Determinatbn of mmber and location of all pots fishing in

sach aresa,

2, Grouping of these pots into natural local areas,

3. A

B,

cC.

Determination of soft-shell condition in each local

area by as intensive sampling as possibls,

The above to be determined by considering total mmbers

of soft legal-size male orabs found as against the total
legal-gize males without any breakdown or averages between
separate strings of gear, |
The maximm time any set of figures may be considered valid
for purposes of combination with other figures of the same
local area being defined as not greater than the average
length of fishing time between 1ifts,

L
i



http:con.s1der:f.ng

4e A, Expression of soft~shell condition in each local area in
terms of "soft-pots®, this being the same percentage of
pote present as the percentage of soft-shall crabs found
there,

B, The total of *soft-pols® in all sub-areas as against the
total mmber of pots fishing in the entire area to then
give the over-all percentage of soft-shell ersba for the
entire avesa,

mwv. set of samples during the week of July 31 through
August 5, 1948 resulted in the following data:
Grab Bosts Operating and Mumber of Pots Fished

Newport 5 boats 430 pots
Winchester Bay ~ 1 boat 200 pota |
Coos Bay — 4 bosts 364 pots
Port Orford ——_ 7 boa 285 pots
Totals 17 boats 1,279 pots
grab Fots Out By Area

Alsea (north of river) 243 pots
Alsea (south of river 03 *

) Caps Perpstua (north of Cape) —— 44 "
Heceta Head 40 "

Umpqua (around mouth of river) —- 309 *®
Coos Bay (off Bay proper) 255 *
" Cape Blanco (north of Cape) ———— 75 *
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Crab Pote Out By Ares - sonmt.

Elk River : 60 pots
Rogue and Euchre Rivers ——— 150 *
1,279 pots
Soft-Shell Condition
Dates  Pota  Pots  Per cent Soft
Exan,  Exam,  Out  soft-shell  pots
North of Alsea ~ July 31 43 243 L. 3%
South of Alses - July 31 - 101 103 10,4 n
Gape Porpstua ~ g, 3 " 44 10,3 6
Uapqua - Mg 5 105 2309 10,4 2
Coos Bay - ing.3- 31 255 53.7 137
| ang, 5 '
TOTALS 2% 95k —_— 220
Overall condition 23

A1l areas sampled were at least ten per eant soft-ghell,

Reports from these and other fishermen gave no reason to doubt
the percsntages found,

Reports indicated areas not sampled to be running the same magni-
tude soft as those above.

Even if all other areas had been 100 per cent haid (virtuslly impossible)
ths over-all area condition would still have excesded ten per cenmt (17,2
per cent),

Accordingly the Conmission deelared a closed season in Area II,
;frocuvn August 26, 1948, ‘

It might alsc be noted that the fishermen were bringingtheirgs@
in at this time regardless of the pending closure, it being caleulated
that about 500 pots were scheduled to come in by August 14 with a1l but
about 100 to come in as soon thersafter as possible,
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A follow-up sample was made August 17 covering 57 pots south
of Alsea to Cape Perpetua, This trip showed 7.2 per cent of the
crabs to be soft-shelled. Reports were also obtained of the catches
on two trips made August 23. Thirty-two pots south of Alsesa gave a
soft-shell figure of 7.7 per cent by the fishermen's count, and 25 pots
off Cape Perpetua gave tsen per cent soft-shell by the fishermen's count,
However, these last trips! figures are subject to question on several
points, First, it is hard for the fighermen to keep an accurste
record of the numbers of soft crabs found, and second, their grading
is frequently subject to exrror due to the rapidity with which they
must work,

In any event it appears poasible that the magnitude of soft crabs
did not change sppreciably during ths tiro weeks until actusl closure
of the area, Most of the fisharmsn reported such as being the case,
claiming that the crabs astually "picked up" during thet time and were
gotting better rather than worse,

However, there Qms to be little doubt as to the condition of the
erabs immediately after closure of the area., At cur request one of the
otter trawl sinippern, Gus Christenson on the "Hero®, had besn keeping
a count on the crabs he brought up in his drag net from the first part of
August on, Through the month of August he reported nothing but hard=-
ghelled crabs, On two occasions he brought the craba into the doeck where
personsl examination verified the condition, His catches averaged up to
two dozen crabs per day, The week of August 30 he reported a "few® soft-shells
but vas not very definite, Howaver, on September 5 and & dragging in
32 fathoms off Yaquina Light yfalded only 11 hard crabs out of 12 dozen,
or about 90 per cent soft. On September 11 two tows in 27 fathoms from
Beaver Creek to Yagquina Light gave no hard crabs in a total of 6 or 7 dosen,

wof o


http:Bea.,.er
http:aotual.l7

or 100 per cent soft., On September 12, a two~hour tow in 26 fathoms
in the ssme area as above gave four hard crsbs out of a total of
five dosen, or 94 par cent soft, These ware reportedly all very
large, very soft erabs, Although he ceased counting at this time
he reported the same magnitude of soft erabs to exist on through
Septarber so it was not e case of a few umusual day's results,

Thus despite the apparent last mimite improvement in condition
of erabs caught in ccamereial pots the middle of August it still appears
that the closure date for this area at least north of Coos Bay was
correct for 1948; that by the first of September the bulk of the erabs
were soft-shelled,

Although apparently somewhat later, this sgrees in general with
the few figures obtainad in 1947 when on August 1 the Alsea area ran
48 per cent soft with Yachats (Cape Perpstua) running 0,4 per cent soﬁ.
Reports from the fishermen for that summer indicated in genersl a Ia;-ger
mmber of a&ft—ahells during August, Sawmples of September 18, 1947 gave
84 per cent soft off Alsea and 75 per cent soft off Ten Mile (south
of Cape Perpe?ua).

'i‘}m ons disconcerting note in the summer's results was the extremely
-goft condition (54 per cent) of the crabs off Coos Bay proper, while the
other sub-aress were Just reaching ten per cent soft, This could be one
of two things, or a combination of both; the results in a peeulisr
localized spot, or, the starting in of a general area to the south
;hich goftens up earlier, It might be noted at this point that the
closing date for the Northern Californis fishing off Eurekas has been |
set by that state as August 30 with the San Franciseco area cloaing
August 15, Unfortunately it has not besn possible asg yet to obtain any

figuree for the Port Orford ares,
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‘However, the only assumption that can ba followsd at the moment
1s that the Coos Bay (and northern) data is reasonably correct. On
the basis of the foregoing bialuéicsl data 1t does not ssem proper to
sllow these soft erabs here to inflnence and adveance the cloging date
of fishing on all the remaining erabs from the Umpqua to Newport
regardless of what the reason for their softness may be,

Accordingly it is believaed that when these resguletions come up
for review the Cammiusion should eonsider the possibility of creating
a nsw area in the south which would ineclude the soft group of erabs found
off Coos Bay, Then if this is found to be a mare local peculiarity both
of the new areas (the present Area II) could still open simultanecusly
or vury nsarly so; whersas 1f it does reflect an earlier softening
of the crabs farther south the lower area could, as it should be, be
determined primarily on the basis of sampling from the Port Orford ares.
It 1s the;'efom suggasted that the present Area II be divided inte two
areas, cne from Cascade Head to the vieinity of Ten Mile Creek midway
between the Umpqua and Coos Bay, with the othar/g:nding from there
gouth to California.

The foregoing might cajuse some enforcement problems due to the
Coos Bey fleet then fishing in two different aress, oms off the Umpqua
and Tahkenitch with the other south to Tower Rock, If the resulting
camplications should bs felt to outweigh the biological factors an
alternative method would be to divide the present area II in the vicinity
“of 8iltecoos, north of the Umpqus. For tha times of the year in question
this would then place all Coos Bay fishing in tha lower of the two m.

8ti1]1 a third possibility would be to lesava Area II as it now exists
until further data can be obtained, In any event considersbly mors data is
needed on the crabs south of Cape Arago.

b=


http:reaaOJl8.bq

drea 1
Sampling in Area I was begun August 13, For the week of August 13 =
20, the following was founds

Creb Boats Operating snd Mumber of Pots Fished

istoria 3 boats 305 pots
Tillamock 4 boats 833 pots
TOTAL 1,138 pots

Crab Pots Qut By Area
Washington Waterss

Long Beach =—e———v 30 pots
Peacoek Spit 165 pots
TOTAL 195 pots 195 pots

Oregon Waters:
off Col, R. (so. side) 110 pots
Rockaway=Neshkanie — 148 pots

Bay Ocean - 88 pots
Cape Mears-Caps Look-
out 222 pots
Cascade Head - 375 pots
TOTAL 943 pots 243 pots
GRAND TOTAL 1,138 pots
Soft-Shell Condition
Dates Pots Pots Per cent Soft
. Exam, Exam, out; goft-ghell pots
* Columbia River Aug, 13 64 110 0.5 1 |
Rockaway Aug. 19 48 18 3044 45
Bay Ocean Aug, 19 58 88 39.3 35
Capa Lookout Aug, 18 a8 222 15,6 35
Cascade Head Aug, 20 100 375 10,3 39
Totals 358 943 155
Over-all Condition 16,4
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The preceding cemaiders only those pots fishing in Oregon waters,
If the pots fiahed by Oregon beoats in Washington waters are ineluded
the figures for the Columbia River are changed to a total of two soft
pots out of 305 fishing, This then gives an over-all condition of
13,7 per cent,

It will be seen that in any event the over-all condition exceeded
ten per cent soft shells, due entirely tc the large block of crabs
being fished on by the Tillamook fleet,

With the Astoria crabs still less than one psr cent soft it was
feared that a closure of the entire ares becauss of the Tillamook
erabs would have caused ssrious econamic and interstate repsrcussions in
the Astoria area, In view of the delicate interstate rdationships ine
volved; the fact that the Astoria crabs were still all hard; and the
fact that the Tillamook boats wers rapidly bringing their gear in at
a rate such that very little would be left out after ancther two wesks
anyway, it was therefore jointly decided by the Administration end
Research Divisions to hold the season open for at least a2 while longer
to aee what might develop,

It was not possible to continue sampling out of Tillamook sincas
in another week gll gear remaining cut was that of a single boat which
refused to coopsrate any further in the matter., Howewer, the sampling

was contimued out of Astoria with results as shown:

Aug, 26 =——— South Side 53 pots axam.’ 1,94 soft
Sept, 10 = South side, by Jetty 40 " Te28 "
Sept, 10 —— South Side, along beach 34 n 0,62
Sept, 10 — South Side TOTAL : 7% "t " 5,06 "




Sapt, 11 e Peacock Spit 31 pots,.exanm, 0,8% soft

Sept, 11 —- Off Long Beach 24, pots exanm, 2,2% soft

Sapt, 25 ~~ Peacock Spit : 21 pots exanm, 0,7% soft

In the meantima two of the boats had brought in all thelr gear
by September 10, leaving only one still fishing, On Jeptember 25, the
last day ssmpled, the lest of this gear was brought in, However, when
this boat brought in the last of its pots from the South Gide on
September 21-23 it reported that the pots had suddenly filled with soft
ghells to the extent of 30 to 50 per cent, Up to about September 20 they
had reported the same magnitude of soff, shells as encountered around
September 10, namely perhaps five per cent but it had appeared as if
at the very last the peal of shedding had built up, perhaps accentuated
by a "yave" of soft~sghells "moving-in®,

Sinee there were no longer any pots whatscever fighing (having
been brought in primarily because of low catches rather then condition
of crabg) in thie ares, . and since there seemed no reason to question
the reports of the men bringing in the last gear, the over-zll condition
of the crabs was declsred as exceeding ten per cent on September 27, The
Cammiceion therefore declarsed s closed season for Area I, effective
Qetober 10, 1948,

One conclusion stands out over &ll others from the forsgoing,
namely, that the nature of the crsb stocks es fished on in the Astoria
and Tillemook areas differ too greatly in terms of time of soft-shell season
to be included in the sams arsa, During the middle and latter part of
August, 1948, the crabs off Tillamook not only ran abaﬁt 30 per cent
obvicusly soft-chell but observatlion of the catches showed that up

to an estimated 20 or 25 p=zr cent of the erabs actually landed were
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new~ghelled crabs that wers already hardening up, soms of which still
appeared too light in weight to warrant use from the standpoint of
maximum utilization, In contrast, at Astoria the crabs being caught were
at least 95 per cent old-shelled hard erabs for approximstely another
month, Due to esconomiec and sociological factors this combining of
the two arsas into a single regulatory area for 1948 had the ultimate
effoct of giving no effective clomed seaszon for Tillsmook, Rather it
was necessary to sanction, by inability to close, the fishing of goft~
shell crsbs straight through their entire peak season in this arsa, and
in this area zlone,

Admittedly considersble more data is needed here to fully
explain such an apparent wide deviastion from the normal coastwiae
conditions, However, this one year's figures slone are falt sufficient
to Justify breaking the present zrea I intc two new areas; the one
extending from the mouth of the Columbis to Tillamook Head, the other

from Tillemook Head to Caseade Haad,

Beach Width Studies

Another method of approach towards the study of ¢rab sheddings
was a short examination of shed crab backs eazst upon the beachas both
outside on an open besch and within a protected ares, & bay. The areas
chosen wera immediately within the Newport area, the bay area being on
the south side of Yaguina Bay and being bounded by the bridge on cne
end and extending eastward (up bay) 470 yards, The other area éhoaan
was south of Yaquina Bay on an open beach extending 650 yards to the
south and 950 yards to the north of the mouth of Thiele Creek, known
as Thiele Creek Beach,

One sample measurament was taken fram each ares, time not permitting
daily or weekly eampling,
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Figura 1 shows the distribution of the backs measured in the
Yagquina Bay area heretofore defined, This sample ineluded 199 measure-
ments having a mean of 134,7 mm with two definite peaks, one at approxi=-
mately 130 mm and the other at asbout 153 rmm.

As a comparison, a frequeney graph was made of all soft male crabs
(#2's) from a commercial bay crabber's catch, this trip being accampanied
by a biologist of this station, Difference in time was 23 days bstween
the two samplings which wes believad to be a reasonsbls amount of tire
to rllow the newly shed crabs to harden their shells and regain their
vitality, It has been found in the Newport lab aquaria that immediately
following shedding a crsb does not actively move about and it is not
until a number of days later that he will taka food, Consequently there
would be gome time lapse between shedding and the time of entering the
crab rings of commﬁrcial fishermen,

The number of crabs in the soft condition from this particular
trip was 261, this number being plotted according to size on the fre-
quency graph figure 2, It has been previously found that a sample of
250 spacimens and over generally gives s representative pleture, 500 being most
reliabla, Due to the irresularity of the August 18 sample it was decided
another sample should be plotted for the same area and this is found in
figure 3 being taken September 30, 1948, This sample of 209 specimens
also showed a great awount of irregularity which indicates the probability
that our sample was not large enough for the conditions and the time of
year tsken,

4 sample of crsbs taken covaering such a wide range of sizes can be

affected in many weys, some of these which might ba:



(1) selectivity of the crab rings due to the size of mesh used,
Thet is, the smaller crzhs, 100-125 mm and under can escape through
the mesh while the ring is being rdsed, thus giving a non-normal sample
for the immediate population,

(2) Large feeding crabs tend to drive awey the smaller crabs, this
slso affecting the sample, This has besn noted upon feeding crabs in
eaptivity., Larger crabs will tend to fight the smaller ones whenavar
food is made available,

(3) Duration for the time of sampling has its offects, Yhers pots
are left to fish for four and five days the rings are fished only during
a tide change which is at most six to eight hours, A short period of
gsempling may be subjJect to influxes of certain portions of populations,
whereas z long period of sempling will tend to get an over-all nicture
of the porulation(s) present.

(4) Our figures indicate a differential in time of shedding betwsen
instars =zs well ag within, 7Tt is entlirely possible then to ses how a
sampla could be skewed by sampling during times or pesks of sheddings
when certain portions of a population may be rapidly shedding and other
portions may not,

Looking at the fregusney graphs again it may be seen that the two
soft-shell pgraphs show the same magnitude of loeation of modes as the
shed=backs graph, It is believed that the shed crab backs give more of
a erose-saction of the population and therefors would be a more wvalid
sample than the soft shells, This in part is due to lack of seiectivity,
e longer time element and no differential in size of crabs,

In figure 4 is shown a frequency graph for the crab backs recoveraed
in the Thiele Creak Beach area, Tacause there wers no number two crab:
samples avsilable for comparison not much more than a passing word can be
said of this sample, This 380 observation sample shows one definite
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peak only, that besing around 105 ﬁm. It is an intsresting comparison
to look at the over-all average width of the Thiale Creek Beach sample
as against the mean width of the Yaquina Bay sample, the Bay sample showing
a 22,5 mm larger mesn than the open ocean sample,

From the foregoing discussion it might be possible, through a
gystematic perlodieal eheck of shed-crsb backs along the closed as
well as open beaches during the soft-shell season, to have a good method
of checking of shedding activities of crabs, Setting off definita known
areas to bs cheeksd at regular intervals might be of great value in
studying shedding areas and shedding times of the comuercial erab

to say nothing of growth studies and its many ramifications,

Point~-to=Point vs Shoulder-tomShoulder

Measurenents

There was much talk and criticism when the recent sice limit on
ocaan crabs went intc effect, Criticism Qas based meinly on method of
measuring and relationship between the two generally employed methods,
i.9., polnt-to-point measurement and shoulder-~to-shouldsr measurement,
To alleviate this situstion a series of measurements have been made on
both bay and ocean crabs, the reswlis of which are included in this
report,

It may be wise to define a few terms especially what is meant by
point-to-point measuraments and shoulder~to-shculder msasuramenﬁs.
Point-to~-point measurements are taken at the widest possible distance
across the back of a crab which is, becsuse of anatomical structure,
the distance from the tip of the tenth tooth on the left to the tip
of the tenth tooth on the right, Shaulﬁer—to-shculder measurenent is
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the distance across the back immediately in front of the tenth testh
(or points), this measurement always being shorter unless the crab has
sustained soms injury and hed the polnts broken off which is found to
be true in not too few cases, Measurements on crabs such s these are
knot included in the data in this report. There were about twenty such
instances,

It was thought another and could be attained by this comparison
cf measurements and that was the possibility of their being & racial
difference between bay and ocean crabs, (There are other racisl measurew-
ments also being tested at this time at the Fewport lab,) With the
foregoing thoughta in mind, data was grouped from Tillamook Bay,
Yaquina Bay, Ketarts Bay, and ocean crabs from off the Alseass shown
in figures 5, 6, and 7, Both measuremsnts were taken on each crab
handled and recorded, To give an exampls, for each crab measuring
160 mm, shoulder to shoulder there were corresronding point-to-point
measurements, The corresponding point-to-point measurements wers
averaged and plotted agaminat the shoulder~to~shoulder measursment of
160 mm,, this giving one point on the graph, Thic was done for the
width range found cn the grsphs,

To maeke a straight line graph the slope was first found by the

following method:

Slope = Total Pt, widtik
Total shoulder width

Multiplying this slope by the limits of the data a straight line was
substituted having a given slope, This was the method employed in all

of the graphs included, (A more accurate but time consuming method would
be to find the line of regression statistically.) The averaged raw data

is also shown for each graph as represented by the more jagged line,
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The individual straight-line graphs for three bays and the Alsea
eraba are plotted on one graph to show comparison among bays and;
also between bay and ocean crabs, (See figure 8)

The original width comparisons as given at the July 22 hearing
of this year are listed below:

Back Width  Point Width

poriz inches mm, inches
144 .6 51 152,5
158.8 6 1/4 167.5 6 5/8

Thesa comparisons are entirely within the limits of the dats
given in this raport and ars correct for the sample from which they
were taken, However, as the graphs indicate there appears to be a
considersble variation, possibly natural variation, betwsen populations,
Therefore, it cannot ba stated that the original figures (sees table)
would hold true for another sample even from the sams ares, In fact,
indications are that an over-all set comparison ratio (pt vs shoulder
ratio) cannot be set up, More samples are needed before a definite
conclusion can be reached,

It appears that ocean crabs may have shorter points than do bay
crabs (see figure 8), about 3 mm combined or 1} mm per polnt,

It also appeary that there might/izegariatiun among the respective
bays of Oregon, Consistent sampling and larger samples will esither prove

or disprove this statement,

Conclusions:
l. The original point-to-point shoulder-to-shoulder comparative
meagurements were correct for the sample for which they represent but

indications are that psrhaps no set camparison retio between these two
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measurenents can be nade,

2, From the meagra data on hand and the graphs enclosed, indleations
are that bav crabs may have longer points than do ocean crabs.

3. Separate povulations (if they exist) for the bays may vary
emong themselves in the point-to-point shoulder-to-shoulder messurement
ratio, |

Le A1l these fizures given need amplification before any hard and

fast statement can be msde concerning this dasta.

Barly Growth Studies of Cancer Megister

On May 26, 1942 a number of very smsll crebs in various post-larval
stages were obtained from the Alsea arsa, these young corabs being picked
from the pots in conjunction with the larger crabs., 4ll were given a
specimen number and placed in individual bowls where a daily wateh on
condition, water changing, sheds, food, etec.,, was given, Although the
data obtained is admittedly open to the criticism of unnatural conditions
it is felt that the data is veluable for comparison with any future ine
formation that may be obtained, It has alsoc proved interssting to compare
thess figures with those of iacKay (1942) which are listed here in table
form as a ccmparlson with the Newport figures., Thig table gives time in

days between sheds of the variocus posi-larval stages,

MacKsy's Data* Newport Data -
post-larval stage size in mm, post-larval stage gize in mm,

1st 5 mm 1st no data

2nd 7.5 mn 2nd 7.4 mn (12 figs.;

3rd 9.0 mm 3rd 10,4 mm (13 figs.,

4th 12,5 mm 4th 12,8 mn (10 figs.)

5th 18,0 mm 5th 16,3 mm (.8 figs,)

6th ro figures 6th 18,9 mm (5 figs. )
7th 22,0m ( 1 fig,)

* MacKsy's flgures are as we2 interpreted his graphs,

MacKasy's figures on size were not chosen from the instar duration

study as were the Newport figures, but rather from width frequencies of



small orabs taken at various time intervals, MacEay groups Newport's
fifth and sixth larval stages into one group, group 5. Newport dats
showe two groups, which might be accounted for by slowing of growth
due to captivity. However, MacKsy's graph showed an undafinsd peak
for group 5 whieh could lead to a possibls arror on his part in interpreta-
tion of the graph,

The graph in figure 9 shows the Newport findings in concise form
by comparing the number of days from the beginning of the third instar
(the time at which complete information was available) to the end of
the seventh instar with the width of the erabs during the respesctive
instars, OGrowth of the young crabs ls thus followsd through a pariod
of 129 days,

To date our figures ars complete to Octcober 8, 1948, 4s 2 number
of crabs are still being held, the data on hand will be added to as
each molt takes place, During the 1948-(9 crab tagging program it is
hoped a new group of post~larval form crabs may be obtalned to strengthen

the information already gathered,
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Cancer magister - Egg Sampling

A considerabls number of observations and samplss were taken on

the female crabs encountersd during the 1547-48 tagging in the Astoria
area. This work was all conducted from an otter trawl boat in the sres
Just north of the mouth of the Columbie River. The majority of the data

was workad up during the sumar of 1948 by Mr, Grant Kea at this laboratory.
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Females carrying egsas
On November 21, 1947 one female out of a total of saven crabs

wes taken in 75 to 80 fathoms off North Hoad, This female was in the
ect of shsdding and had no aggs,
On December 5, a total of 145 erabs taken in 40 - 50 fathoms
WIW of North Head contained one femeale without eggs (width 105 mn) and
four with eggs (widths 147, 1448, 152 and 165 mm).
On Cecember 6, a total of 114 crabs taken in 30-35 fathoms
WbH Horth Head containad sight fe&ales, four with eggs (widths 144, 146,
153 and 156 mm) and four without eggs (widths 107, 138, 142 and iﬁB mm),
Random samples of the crabe as they came up in the drags on January

25 and 26, 1948 gave the following:

Date Depth YNo, Vales No, Fomales F W/eggs F WO/eggs F W/egszs gone

Jen, 25 23 fth, 22 280 87 40 53

Jan, 25 21 fth, 1z 156 40 a8 28

Jan, 25 38 fth, 52 249 17 16 216

Jan, 26 37 fih, 43 — 2 24 15 13
Totals 136 747 178 259 310

Total erabs 883

All dracs were in the arsz west of Horth Head, The [igures listed as
Regrs gone" refer to the crubs that obviocusly had been carrying eggs
(remnants, or gsnerel "black” remnent coloration) but no longer had them,
Time did not permit measuring the above crabs but no appsrent size
diffarences wara noted between groups.

The totals above may be expressed in percentages as:

15,4 per cent of all the crabs were males

8,6 per cent of all the crebs wers fenales
Conasidering the females only:

23.8 per cent were carrying eggs

41,5 per cent hsd carried eggs
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pr #5,3% eithar were oarrying or had carrled a8
36,75 ghowad no visible sizns of sgmm

Siwse and nmurber of ezes carrled

™he marserdare of the tetal agse carrisd on oash aprendsge wns caloe
rlated 2o figurs® conld to obtained on nuebers of apyr carvisd by Eajoulate
ing froe orns otadlard sprendape only without haviug to tako aad nessspve
the entire abdomen,

-@mu4hkm ‘ .

“avon entive abfomensg wars rreserved in Eowbar Decsmbpe & wnd &, 1947,

Thaes vere then individuslly sopeveted sp to the sight diffsrent plocpods
Aarwealp

{fouy on oach side)s After dreining the sycoes aloohs

volumey ln willliliture wvewe depived by

gradoatol, The rerulit® zspe 2z shywn-

Piugpod $8  Yiegpod M Abdomon
Abdomen Lath i@ it Wight Total
-2 B0 10e0 540 Gell  Gle

=1 540 12.8 Cefl 11,8 110 bieB
e f Haed k¢ Ol 8.0 © 1.9 33.0
3“3 EXJM) m.o 1805 154&6 w.@ lﬂbﬂ lwcf)
13 Buli 8.8 5,0 8,0 1.0 0 0 S0 TN.8
2 13,0 18,0 1R.0 4,0 13,0 31,0 V.0 7.0 0.0
] Lels 1. 7al G40 840 Bel 4.0 G360  DULL
Yotuls Ghe8 Ghes 7.2 Kb.F T TR BT ITY TOI
Avarage of '
Wt & Loly 64a7 1.7 §3.8 ‘ 40,7 51,0%
? of Total 14,98 19.8% 12,34 9488

- Yaverags veluwne v an eallre ubéomen.

It whould be voted shay the perceunt ¢f dotaln Floures sre fovr un
indiviiusl plecpod, thut the fetul o7 buth right =ed left J1 plevpods, for
examplo, 1o 29.8%,

The pleopods wers nusbsrod Iron snterivy o westaricr, §1 being the
myet anteriocr on the hody,

The #1 ploopod, rizht side, wuiv swiovted as &« s;amﬁﬂxﬂ eprondnge to

>
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To determine how much of the volums was due to eggs only and how
much to the supperting shaft of the placpod the egzs were carefully
stripped from each shaft of an entire abdomen and the volumass of the

gshafts detsrmined as:

" #2 = 0,5 ml

" #3 - ').3 ml

" #4, - 0,2m
Left #1 - 0,2ml
" #2 = 0,3 ml

" #3 - 0,3 ml

" #4 = 0,1 ml
Total - 2.8 ml
Average -~ 0,35 ml

Considering the fluctuations between shafts and the sxtremesly
small volumes involved,the resulting diffieulty in estimating tentha
of mls, it was deeided to contime using all shafts from an abdomen
togather and sveraging the results ass

8 shafts, abdomen #1 - average - 0,25 ml,
6 shafts, abdomen #2 - average - 0,33 ml,
8 shafts, abdomen #3 - aversge -_0,20 ml,

TOtal o‘ 78 mlo
Average 0,26 ml,

In view of the small volume of the shafts as against the large
volume of the eggs, it was felt a sufficiently accurate factor would
" be 0,3 ml per shaft, This should also safely include the miecroscopic
attachment halrs between the eggs and shafts, A standard volume for
shafts was therefors set as 2,4 ml. per abdomen,

To determins the mumber of eggs contained per ml, volume the
diameter of the eggs was first determined using an ocular micrometer
with a compound microscops, One hundred sggs were measurad from each
of eight abdomens, the data being kept separate by consecutive groups
of 25 measuraments., The data showad that measuring 75 random eggs from
an ebdomen gave valid results, i,e,, the results of 75 were only slightly

=20~
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nore consigtent than thoss of 50 measursments and with no noticeable
increase in consistency by measuring 100, However, for all work here,
samples of 100 were measured as a minimum number,

The results of three abdomens preserved in Bouin's were:

| Bange Yerage
Abdomen 1 L2=49 $od- i n 46,16
" 2 LO=49 ~1o o 47,58 R
* 3 LO0=49 “10 -up 45.80 VUi e
All abdomens 4O=4Q - r . iy 46,51

The figures given are miecrometer units, each unit -~ 12 microns,
with the range being the extremes encountered,

The results of five abdomens preserved in formalin were:

Range verage
Abdomen 1 39=45 ued- SO 42,58 - ’
" 2 3edd, =522 LI LD crag
" 3 39=d6 ueF oot 43,03 i
" 2 LO=45 ygu- e 42,61 <13
" 3A 38=43 ust.$Ib 41,09 a1
A1l abdcmens 37l HH g 850 42,20 T AN

Average diameter Bouin's material = 558 microns,
Average diameter Formalin material - 506 microns,
By calculating for the volume of a sphers (V = 4/377‘R? = 4,189 R3)

ths volumes were obt&Cinad aas

Bouin's material -~ 0,000091 ml/egg
- 11,000 sggs/ml

Formalin material - 0,000068 ml/egg
- 14,600 eggs/ml

The egge/ml are roundsd to the nearest 100, '

The number of eggs carried per crab was then found by dividing the
volume in ml of the standard mumber one appendage praserved by the
standard figure of 14,9 per cent, the percentege Sf the total volume as-
carried on this plesopod, This gave the volime of =211 the eggs and shafts

n that abdomsn from which the shaft volume of 2,4 ml was subtracted
e ars
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giving volume of eggs only, (Since this was the sequencs in which
the standard psrcentages were obtained it is necessary to follow the
same in caleulating for an unknowng i.o., subtract 2,4 ml from the calculated
abdomen total rather than subtracting 0,3 ml from the number one
appendege and dividing that by 14.9 per cent, The latter gives a
slightly erronecus aznswer sinca the comparative volume ratios for all
appendages are not equal, )
Using the above proeeedure ths mmber of eggs carried by seven
females preservaed in formmalin December 5, 6, 1947 taken in 30-50 fathoms
off North Head gave the following:

Back Width
of Crab No, of eggs
f v 1y foo e
Al 1 482,000
146 m 548, 000
“14"7 rm 1,679,000
148 ma 1, 006, 000
156 mm 1,285,000
165 mm 482, 000
Average 151 mm 868, 000

A total of 56 abdomens wsre sampled and preserved January 25-26,
1948 from 21 te 37 fathoms of water off North Head., These had been
preserved in Bouin's then transferred into alecohol so all volume de-
terminations were made in alecohol, It had not bean possible to isolete
the bhack widths according to sample so all that can be given is the
average for all 56 crabs, Average number of eggs carried - 453,000,
Observations were made whils working the materiasl up to attempt
to £ind some gsimple method of determining the extent of developmant»
of the eggs, Although different groups of eggs ware seen to bs in
varying developmental stages, it was impossible to sel any simple criteria
for axpressing the stage except as comparing to another group on the

basis of general appearance, To do so accurately will necessitate the

=2 -



development of some special technique, The only simple method
observed was the color of the entire egg mass, In general the eggs
atart as a bright, light orange and graduslly darken to a dark red in
color, Ubservations also failed to show any obvious difference in
rate of development of ths eggs depending upon their location in the

nags,

GOCKLE CLAM GRO.'TH STUDIES

Cockla clams, Qardium gorbis, from Yaquina Bay wers collected at
the Newport lab and sorted into size groups over a pesriod of three days,
While awaiting measurements and more specimeng the c¢lsms wers held in
the live box at the lab during which time a wire cage was constructed
which was to be lowersd in the bay behind the lab, Measurements of the
frame of the cage were approximately 36" x 24" x 6" over which was
stretohed 1/6 inch galvanized hardware cloth, On June 24, 1948 five
groups of cockles wers placed in the cage and lowsred into the bay,
Composition of the five groups were as follows:

Group I (Ummarked)
Average rib lengbh of 5 individuals e 14,4 mm
Ranged fro 13-17 mm,

Group II (Marked with file on right side)
Average rib length of 7 individuals —ww 24,0 mm
Ranged from 20~28 mm,

Group III (Marked with file on left side)
Average rib length of 6 imiiuduals - 32,7 mm
Ranged from 31-35 mm,

Group IV (Notch across both umbos)
Average rib length of 5 individuals ~—= 40,2 mm
Ranged from 38-43 mm,

Group V (Urmarked)
Average rib length of 7 individuals == 46,6 mm
Ranged from 44«49 mm,

*Rib length is definsd as the distance from the top of
the umbo to the end of the longest rib, sometimes designated
as the width of the ghell, or the depth of the glam.
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Individuale within a group wers arbitrarily selected on the size
differences above,

Three ingpections of the cage for mortality, condition of clams,
ete,, were made on July 2, July 27, and August 10 respectively, Five
desd clams were removed during this veriod these being from the follow-
ing groups: July 231 Ons spscimen from Troup I, and two specimens from
Group IV July 27: One specimen from Group IIj; August 10: One specimen
from Group II, Mortality did not appear to be selsctive of any one
group,

On the July 2 ingpection the wire cage showsd definite signs of
torn mesh which were attributed to rock erabs, Cancer productus, which
are prevalent arcund the dock, These signs were noticed in increasing
geverity until September 27, the last inspection, during which time the
erabs had succeeded in tearing a hole in the cage and had destroyed
all the remaining clams inside,

The August 10 inspection ineluded re-measurements of all specimens

and growth could definitely he seen with the naked eye,

Group Rib L Rib L Growth
June 2  Aug, 10 _m
I 1.4 21,0 6,6
II 24,0 28,6 4eb
111 32.7 35.3 2,6
Iv 4002 MQO 3.8
v 46,6 48,4 1.8

This remarkasble growth was accomplished in 47 days, A differsntial
in growth ig svident among the groups, the smaller individuals appearing
to grow faster in proportion to the larger onss, Group IV doss not fit
into the pattern but this might be explsined by the fact that two speci-
mens were missing having bsen found dead July 2,

Check or growth rings could easily be seen ai the Aupust 10 inspection,

..21,-



Whether they were formed by a change of habitat or by the season or
whatever tha cause is not known,

With the coming of spring mimus tides, more specimens will be
obtained and a stronger cage constructed to continue this interssting
growth experiment on the cockle clam,

Roger Tollefaon,
Lowell D, Marriage,

Biologisgts,
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